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Abstract: This discussion paper discusses possible enhancements of the TARGET NSSAI feature in rel-18
1. Technical background
The TARGET NSSAI, when it is set by the AMF or NSSF, and is used by the RAN, has to meet all these objectives.
	1
	“the AMF itself or by interacting with the NSSF as described in clause 5.15.5.2.1 may determine a Target NSSAI to be used by the NG-RAN, in addition to the information the AMF receives, such as the Allowed NSSAI and the RFSP for the Allowed NSSAI, to attempt to redirect the UE to a cell and TA in another frequency band and TA that supports the S-NSSAIs in the Target NSSAI.”

	2
	"The NG-RAN shall attempt to find cells of TAs that can support all the S-NSSAIs in the Target S-NSSAIs, and if no such cell of a TA is available the RAN can attempt to select cells of TAs that best match the Target S-NSSAI."

	3
	“The Target NSSAI shall only include S-NSSAIs that can be provided in an Allowed NSSAI for the UE.”



let's suppose that a UE can request 3 S-NSSAIs (1,2,3). Let's also suppose the UE is registered in TAI 1 where the S-NSSAI 1 is supported, but then S-NSSAI 1 is not supported in any of TAI 2, TAI 3, and also S-NSSAI 2 is supported in TAI2 and not in TAI3. TAI1, and S-NSSAI 3 is supported in TAI3. but not in TAI1 and TAI2. See figure 1.
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FIGURE 1
The UE requests the 3 S-NSSAIs and is in area where the 3 TAIs overlap. Let's also assume that the AMF/NSSF decide that S-NSSAI 2 and S-NSSAI 3 are more important than S-NSSAI 1. However, the AMF and NSSF cannot really indicate a TARGET NSSAI = (S-NSSAI3, S-NSSAI2) as it is against the constrain 3 (S-NSSAI 3 and S-NSSAI 2 are not really allowable together in a target TAs together). But, since the radio conditions may not be predictable at AMF or NSSF, it is convenient for the NSSF/AMF to signal to the RAN both S-NSSAIs as potential targets, and their RFSPs. We therefore propose that the AMF can indicate the potential Target NSSAIs to the RAN, with also a relative importance so that the RAN can know the relative importance of the bands to be selected depending on the various Target NSSAI options. In this case, used for example, we have single S-NSSAI based alternative Target NSSAIs, but in more complex cases we could have groups of S-NSSAIs associated to different priorities TARGET NSSAIs.
Conclusion 1: the AMF shall be able to be able to signal alternative TARGET NSSAIs with related RFSP and priority.
There is an additional aspect to be considered:
With reference to figure 2, where it is highlighted S-NSSAI 2 works on band 2 in TA2 and S-NSSAI1 works in set of TAs included in a RA (TA1*) in Band 1. [image: ]
FIGURE 2
The UE may be interested in using S-NSSAI 2 and S-NSSAI1 at time T. Then it attempts to register from TA12. The UE gets Allowed NSSAI = S-NSSAI 1 and TARGET NSSAI = S=NSSAI 2 as the AMF/NSSF determine S-NSSAI 2 is more important. However, when the UE in TA12, the RAN cannot redirect to TA2 and today the RAN would continue to operate RRM for the UE based on Allowed NSSAI only. This however may prevent the attempt to redirect to TA2 if the UE moves to TA13.
Conclusion 2: the AMF shall be able to indicate to the RAN to store the TARGET NSSAI and its RFSP in the UE context and use it for RRM of the UE.
With reference to Figure 3: The UE is registered in a RA with S-NSSAI 1 and requests S-NSSAI1, S-NSSA2. The AMF/NSSF detect some TA2 where Both can work that is overlapping with the RA in some location, so it assigns Target NSSAI = (S-NSSAI1, S-NSSAI2) and indicates to store it. However, if we perform RRM based on target NSSAI then when the UE arrived at TA11, the RAN will redirect the UE to a cell in TA3 as it is instructed to do so based on TARGET NSSAI RRM RFSP (the TA3 cell meets all the constraints and criteria to be selected based on Target NSSAI as it supports a subset of Target), thus potentially causing an unnecessary redirection/handover.  Similar considerations would apply if the UE moved to TA15. We conclude therefore that the TARGET NSSAI and its RFSP should be scoped to some TAIs of the RA only.
Conclusion 3: the AMF shall be able to indicate to the RAN to restrict RRM based on the stored TARGET NSSAI to some TAIs of the RA only.
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FIGURE 3
With reference to figure 4: A UE supporting rel-18 enhancement to indicate TA(s) in RA where a rejected S-NSSAI can be requested, requests S-NSSAI1, S-NSSA2. The AMF/NSSF detect some TA2 where both can work that is overlapping with the RA in some location, so it assigns Target NSSAI = (S-NSSAI1, S-NSSAI2), and indicates to the RAN to store it. However, the RA doe snot need to exclude TA2 where S-NSSAI 2 is supported, as the UE can receive indication it can register with the S-NSSAI in TA2. Note that RAN based policy cannot be trusted unless RAN WGs specify how the Target NSSAI and its RFSP are handled to avoid anything like the issue described above. 
[image: ]
FIGURE 4

Conclusion 4: if it is possible to indicate to a supporting UE the TAIs of a RA where the S-NSSAI can be requested, the constraints on RA formation are no longer applicable to the feature.
2. conclusion and proposal
It is proposed that the following enhancements are added to the target NSSAI feature in re-18, this assumes the Rel-17 priority of S-NSSAIs topic used to exclude some S-NSSAIs from the allowed NSSAI in the Target NSSAI has been addressed by the rel-17 CR S2-2206214 and S2-2206238, otherwise that topic should also be added. 
1. The AMF shall be able to be able to signal alternative TARGET NSSAIs with related RFSP and relative priority.
2. The AMF shall be able to indicate to the RAN to store the TARGET NSSAI and its RFSP in the UE context and use it for RRM of the UE.
3. The AMF shall be able to indicate to the RAN restrict RRM based on the stored TARGET NSSAI to some TAIs of the RA only.
4. Subject to rel-18 eNS_Ph3 outcomes, If it is possible to indicate TAIs of a RA where the S-NSSAI can be requested/allowed in rel-18, the constraints on RA formation are no longer applicable to the feature.
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